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(54)TiUc: MICROPOROUS FILM 



(57) Abstract 

A micropore us film which is 
produced by cooling a solution 
comprising a vinylidene fluoride 
polymer having a weight-average 
molecular weight of lxl(r or higher 
and a solvent therefor to form a two- 
phase gel and comprises a polymer 
phase comprising the vinylidene 
fluoride polymer and having pores 
which have an average pore diameter as 
measured by the half-dry method of 
0.005 to 5 urn and extend from one to 
the other side of the film, wherein the 
inner structure is a percolation structure 
defined by the following(A):(A)a 
structure which is an isotropic network 
structure consisting of a polymer phase 
three-dimensionally branched in 
random directions and having, 
surrounded by the polymer phase, 
interconnecting pores in which the ratio 
of the maximum pore diameter as 
measured by the bubble point method 
to the average pore diameter as 
measured by the half-dry method is 2.0 
or lower. 
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1 6 5t-CiiL, m-fyy^mvi 6 5t-C«t^^f^]!i^Jl £|0J1£tf>$ 

20 ittfctfij 2 

DEPeoSft^ft^'JICT-^/^^ (v-bl) 5 5imffl 

25 *t$til3 

y-BLOf^feOl^f-U^-^-h (EC) *fflV%Tl 5 0«C-Cfi»U 
Jt$fc0ij4 
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5 dep£7 om&ttt LtzUMtmmmi tmmn&fczft^x'&biitcVfr 
mmme 

15 JfcfcfcbTttU (DMP) , DEP. 7*/V$^?vW^> 

(DOP) , y-rS/yl' (DIDP) „ tK, XOtcfWya- 

A/ (EG) £^;Jv?;h,/^fc 0 #£Pg£ft£rDMP, DOP, DIDP, tK, TO 
EGi:tfci©I©tffiUig7B, C, D, E, GSVHH^^tJ;9i: 

#?LWC&ofco 0 7 B, C, D, E, GTOH{C^i-^tl,€tT,^)llI<7)S®S^> 

J$?L&©2. 0^ 1. 5fg, 1. 2{g, 1. 0f£, 0. 8feRXJP0. 5®Xh 
ofco HI 7 GRVHtttt3»7 l -7*Ott#^S:*Jffl LT^ffi©**yJf Lfc 
mgiJ£Lfc0 7B, C, DRTfE<Dm<D¥i%1L&te0. 1 MMjfi^Tfc I? , 0 7 

ttmms 

mfttLXn, 7^Ughyfi//V (DTD P) TOx* y ^Sr^timfflV^c, 
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&*pj&#£DTD PRUT* vyt Ltzmom&mmtem 7frvi ic^^ti 



Mw/55 3. 6 2X 1 0 4 ©PVdF46. 6M;g|5£, DEP 5 3. 4fift|35 
10 £*£>g££££-£5*:&i£, 0 5: y y y WWm i n©^^l 

rt^O. 8 4mm,^|l. 5 9mm, 6%, ^FWL&O. 14 

15 /zm, ft^?L&0. 2 1 n mX\ %<Dit\$ 1 . 50Vfo-otz 0 £©*p-£*B&©a 
^ft«3 0 0 !l-7 h/U/m 2 • h r • a t mt% tt0r&&tt 1 39Kgf/ 
cm 2 , &m%m*3 5 3%-Cfcofc. £<0lg|<&rt»«ittt^-3 f 

avusig-efcofco 



20 1 5 0t:T»^Mtyc:^^«j7 .ilPI«©j*f^Sr?Tofc 0 

F*9^0. 8 8mm, 1 . 6 2mm, £?U$S5 4. 3%, TOTl&O. 
15 Mm, f:*:?U10. 2 6/imf, ^:<Z)Jttt 1 . 7 3T*$>o;fCo r^tp^JBI 
©S*fttt3 5 0 y y h/l'/m 2 • h r • a t mT\ ttgr&gtt 1 2 2 Kg f / 
cm 2 , WMli2 9 0%t'fcofc 0 £©IR©rt^it«y-*-=il'-i/ 

25 a^flHTCfcofc, 



1 4 0 l CT^P^iSMLfc^^lfe^7 il^^^SrfTofCo &fc;h,fc*£ 
*Btt±, rt^O. 8 6mm, fl^l. 6 1mm, £*L$5 4. 0%, W-QIL&O. 
12/zm, S*?L®0. 1 7jumT*, ZOttftl. 4 2Tfcofc 0 r^tp&fcjjg 



5 fc 



^WJ7 
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£>^7kftfi 2 5 0 ]) v h/U/m 2 • h r • a t mt, flfc»r3ft&«: 1 5 6 g f / 
cm 2 , lft»f#^tt4 0 0%Tfcofc„ i©JROrt*W»5Stt/<-3 u— 

Jt$fc0ij7 

5 1 3 0tJT^^t^Wtt^^j7i^^>^SrfTo^ 0 

&m\Z, \H&0. 8 5mm, ^1. 6 0mm, £?L$4 2. 0%£{g<, £ft 

WKHxit t-c^fc. tit, &mumm<tLs ^th^tmm.k.^it^um 

iiSrLTfctK 8*fttt#-Cfcofc. r ©4»S*Ro«EWf»«W: 1 50Kgf/ 

cm 2 , wmmn3 8 o%-vhiit e 

10 ittfc0ij8 

l*3&0. 8 1mm, ^gl. 5 8mm, ^7L^5 2. 9%, ^JLSO. 
18/im, tMgO. 5 3 fimX\ -t£>ittt2. 9 4X*hotz 0 £0>«*»2BMI 
O^TKftf* 5 0 0 ]) y h/l'/m 2 • h r • a t mT\ Bfc»r3&&te 90Kgf/ 
15 cm 2 , fl»tf#&tt9 0%-efcofc 0 £©ll©rt«^fcttfi*fcLTV*fc. 
tfc&0!l9 

rtSO. 8 2mm, ^gl. 5 8mm, £?L$5 3. 5%, WfL^O. 
20/zm, m±%M0. 7 9 /imt, ^©JtH3. 9 5 T*&o1t 0 ^<D^ ^*JR 
20 <£>^*l;fi8 10!)^ h/P/m 2 ♦ h r • a t mT\ 1*8 2Kgf/ 

cm 2 , «|#$tt7 5%tl>ofc, tferoRortaMRatttft^-fkLTV^, 
3ll&0iJ 1 0 

Mw^5. 4 6 X 1 0 6 (DPVdF30liaih D E P 7 0 SMSOfi^fe 

25 ^JUtt, J*iM0. 8 5mm, 0^1. 6 0mm, £?L^6 9. 1%, 

18/im, i^TLgO. 2 3 n mT\ %(Dtt\Z 1 . 27X*hitz a r<7)tfr^Jg| 
2 9 0 0 y 5/ h/U/m 2 • h r • a t mT\ ttBr&£tt9 3 K g f / 
cm 2 , ttBf#g|24 3 3%TJfeofc 0 *fc^ ©JR©rt»#|3|t a > a 
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mm 1 1 



rt^O. 8 5 mm, ^#1. 5 8 mm, M$6 8. 8%, 
0. 44/zm, ft*?L&0. .6 7jinTC % -tOJfcttl. 5 2 Vfo^tz a CO^ £ 
5 &Jigtf>^7ki:te8 2 0 0 y y hfr/m 2 • h r • a tmt, S«&&te8 8 
Kg f/cm 2 , fl£®r#£gfcU 2 5%Tfcofc 0 *fc£<Z>SI<0rtla«i£tt^-=i 

mmm 1 2 

10 tlfCP^&l&f*, ftlSO. 8 5 mm, ^1. 5 3 mm, M$6 7. 0%, ¥■ 
miV&Q. 3 4/zm, ft^TLSO. 4 9/imT, ZOttte 1 . 4 3Tfcofc 0 - 
©f^R^S**!^ 3 0 0 y > h/U/m 2 • h r • a t m, aft&r&gte9 5 
Kg f/cm\ iWfMl42 9 2%-efcofc <1 ^r©0l<0rt*f|M*£ttX-3 

15 gffiftl 1 3 

DMP&6 OfifilHJi U il/^itl 5 O'CVf&mLtzSXft-teMnMl 
ftfc^/Mfr&^ffcSr^-- r/v^^«P B 1g«i-S riiaoTDMP^ttHi u 
20 6 % % JgSJ¥fi 8 7 m m, fiSWf3SjS« 1 20Kg f/cm s % ®»r#& 3 0 0 %V 

*&#?Lllg£, LiBF, ©EC/PC=l/l©»lmo 1 /y 5/ h>Mg$ 



S^^-yfe^fiO. SmS/cmTfcofc, 
HWJ 1 4 



25 tz 



WO 99/47593 



PCT/JP99/01265 



• 



62/im, f&mffim* lOOKg i / cm 2 N 2 7 0 %Vh^tc 0 /n- 

5 Jj&X-mms 0 ^m«->-^i»W^^Lf: a ::<^>- h^m^K^ 

mfc^MtiL&ttS^ ^WS^te 1 . 1 m S / c mTfcofco 
ItM 1 0 

dmp^ec^ LtcuMzmmmi 3 in^s^froT, wzumzntz,, 
10 L^itTfco^o 1 3 ^ mmvjj&xmm 70 n m <D^- 

m^O. 3mS/cm-Cfcofc„ 
H«J 1 5 

Mw^l. 18X10' OPVdF2 5fiftgPi, DMP 7 5 fil;gB(D*S£^ 
15 £1 3 S'C-CflnfliSMU rttO. 9mm^^l. 4 5mm^>f>^>f 

1Z*P&&mt±s rt^O . 75mm^ 1 . 2 5 mm 4> , £?L$ 6 9. 8 % % 
^TLSO. 17/zm, S^cMO. 2 2/imt, *©Jttt 1 . 2 2T*fcofc„ 
20 £<04 , £*Rtf>8*i:tt 2 2 0 0 y y h/U/m 2 • h r • a t mT\ $0r$&tt 
H5Kgf/cm J , fcmfa&)*3 7 1 %T*fcofc 0 ■ *fc£©B&©rt*&fl|iiW: 

Utttil 1 6 

25 m&\±2 8%, ft@0. 72mm^^l. 2 2 mm * % £JL* 7 3 . 0% % 
¥£)?L&0. 18/im, if^TL&O. 2 4 n mT, ^<£tfcf* 1 . 3 3-C*>ofc c 
C©«f»$*K©a*ftW:2 8 0 0 ^7 h/U/m 2 • h r • a t mX\ 5£#r&gte 

i o 7K g f /cm 2 , mmwm*3 2 i%X'hotc 0 £tzz<Dm<Dftnmm)* 



WO 99/47593 PCT/JP99/01265 

Mw#5. 46X10' ©PVdF 2 4fifi^^, 7* !J*4»IB (PMMA, 
7=>^^ h 8 0 N, jfifkfRX* (80 13) 8 fiSSPi D E P 6 8 MAU<0&^m 

LT^Hfc'P^flgte, S§#»*£*2 9%, ft&O. 8 5mm,^|l. 6 
Omm, M$6 9. 1%, ¥*&?L&0. 18/im, MlX-HQO . 2 3/itnT, 
^(Ditni. 2 7T-fcofc 0 wOtfj^I©i*ttt 3 5 0 0 ^5/ h^/m 2 • 
h r • a t mT\ i«3$&te9 3Kgf/cm ! , Wc»H*fttt4 3 3%T*feofc 0 
10 *fc£©JR<Z>rt»«£«^-3 I— > 3 >fl|it-Cfeo/Co 
MMM 1 8 

Mw^Si. 18X10' <7>PVdF 2 5fi*«f&£, TtV'l'ffim (PMMA, 
*fA,s<y h8 ON, te«XH (#0 ®i) 5li?i5iDMP 7 0 
£13 7. STCTflPS&filiU DBP^e>^5^iP^m<^MSr2 0\:iC^ 

9mm^ Ml. 2 5mm*, ^$6 9. 3% X ^7L^0. 13/<m, | 
XH&O. 16/iml?, %<D)t\tl. 23Tfcofc 0 wOtp^lliO^Tk*^ 1 , 
9 0 0 y j/ K^/m 2 • h r • a t mX\ ffiE0r»&tt 1 0 2 K g f /c m 2 , ft 

20 ofc 0 

2U&0J19 

^#•12 2 6%, f*3&0. 68mm^ ^1. 2 3 mm <K £?L^7 2. 0%, 
¥^7L@0. 1 8 Mm, McKH&O. 2 4 m m"C, %Ott\Z 1 . 3 3T^ofc 0 
25 rOtp^JH(Dji7kl:tt2, 9 0 0 y 5/ h/l^/m 2 • h r • a tmt ; ttffi&g 
li99Kg f/cm 2 , «Blf#5tt3 7 6%Tfcofc. *fe-OR©rtfiWliStt 

Htt09 2 0 

Mw^l. 1 8 X 1 0 6 <DPVd F 3 5fi*|fP<ir, DMP 6 5 3JMR«)ft&fe 



WO 99/47593 



PCT/JP99/01265 



32 



& 1 4 5°CT»Jg$jU DOPfrbt£itiimi&ft®<O®1l%0'ClzMWL1t&. 

mm^^l. 3 Omm*. 5S?L*6 1. 0%, WTL^O. 0 5 m, 
?L&0. 0 7/zmT\ -t<0Jtttl. 4 0Tfcofc 0 C^^^J^O^tKAHS 0 
5 OVy Yfr/m* • h r • a t mT\ 20Kgf/cm ! , &0r# 



10 Mw#l. 18X10 6 OPVdF30liSllh £ -^^a 7^ W \ T\/ 
t° >^ vo: ^-/I^dr ^>/U= 2 5:4 5 OSftJt^^E 7 0 SSSPOjS^^ 
2 4 5t«IlU DOP;&>&fc3^&fl^<Wfi«:l OtfciHfclLfcSt 
0»tt3ttfc«l 5£|^S©&f££*Tofc 0 #&ftfc«psS*RWu F*l£o. 7 4 
mm*,^l. 26mm0 N M$71. 0%, 15»im, |^ 

15 7L^0. 2 4/zm-C, %<DI£\Z1. 6 0t?feofc 0 r<£<p£#Jg|<£>M7K*te2 , 
4 0 0 y y h/l'/m 2 • h r • a t m-?fcofc 0 1 0 5 Kg f / 

cm 2 „ mfttom*3 6 rtfflJflliili^— a^-^a^flUfCfco 

20 d F#mBO#ffi#ltf*£*Wc 0 J: !K £ -U-fxiyV h> : Ti?\?> 

m*J=.*Ax>>*isA,= 2 5 : 4 5 #3PJtf> r5JZ®tfj£$ 

MteW2 2 

Mw#l. 18X10' ©PVdF4 OMftgPi, £ -*7n^ Ti^ 
25 lfyK^f^*^= 2 5:4 5®fiiJt«>fi^iK6 0fiftg&Ojg£$&£ 
2 5 0tTWi»L, DOP^P J ^5^*P^TO^^0 < ClZl^tfc^ 
5^|SJ«Ojftf^SrtTofc„ #fc;h,fc*£*flltt* rt^O. 7 3mm*, 
fl-Jfcl. 3 1mm*, M$6 2. 0%, ¥*StfL&0. 04/im, S^JL^O. 
0 6 um"?, ^itftl . 50TfcofCo r©tt»^^©@7K*:tt5 5 0 ]) y V 



mmm 2 1 
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)\s/m 2 • h r • a t mT\ W^tt 1 1 5 Kg f /cm 3 , !&MWmt3 8 
it&0ij 1 1 

Mw#5. 46X10* OPVdF2 7 SApB t % f — ^7 7°d 7 9 $ J* \ y — 
h> : ^^^/WTi/-<-h= 1 8. 75:1 8. 75:6 2. 5 tf> 
S*Jttf)&£«£ 7 3 ttffi4>&&ft& 1 8 5 tT»|| U DOP C7>ftfr 9 

»ffr£:?Tofco #t>n^^^)H(D^?L^«0. 16/zm, S*7L&fi0. 5 

* fctt»H*£tt 7 6 %T*fco fc 0 

*l5 0 
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?»0. 0 0 5~5 /zm-CfcoT, -j?<DffifabttL%<Dmz.nm LTV^ 

2. »#7uko^* < t h-%<n&mmv>immmmmz. x z^nm* 
15 iiBmo^#aiHo 

4. ^--7 Yy^m^Z^m^MMQ. 0 0 5-0. 1 nmVhZ>m#m 

20 lBtteikMJK. 

5. ll¥Wtixio s &>±<D7vikv-V j 7ymm&ftt, Tie 

10 : 9 0~6 0 : 4 0 ©SfiifcT/BWt, TIE (C) ©&#£lStfc1v> 0 --=i u 
rt»fle«r»*tfc«, TIE i) , ii) iii) a>fcfc$»j&*fc»f;h,fcV'»T 
ii) ^«r^*i~SBuJ3:ji#^©3l^^ i o 0 %«TI^** <fc 5 Wifa&fT 
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iii) n%&m&£m^T®m*m£Ltzmzmtomg&%.i>i i o o%&tk 

(b) i o~6 ommKv&mfto&nvmmcDmm^&ift+mi x i o 6 u 

mz&mmmvmmfabmmztitcmvmmmTLzt^x, t s = io 
ox;&mfiAz5x;fflmvyu v h^n^itm^ - (tl s + s -tl s ) / 

{ (Ts +5t) -Ts } (rr-C> TL st5 ttTs + 5^*3^5 T L, T 
Ls IJTs fcaattSTL) &Mdzb%Z>mmm.mTs max (£2. 5XlZ7yX 
LtcUm (Ts max +2. 5t) £Tu £ U ^iCTs £ £ 5 , ftft 

M<z>Wo^?L*PSri:oTIPI«fc7 p ns. h«rfrofcl$K: (P s + S -Ps ) / 

{ (Ts + 51C) -Ts } (r^T% P s + s teTs +5 < C(d43tt'5P, Ps It 
Ts fc*5tt*P) &m*bt£?>T' s max \L2. 5t^7^Lfci&|P (T* s 
max +2. St) &T1 t Lfcfcf ±m<D7 yitV- ]) T^M&ftOig 
g«Sfflrt04>fc< £t>— oO»ft©«^$Tl &VTu <0ffi#&fcWU (Tu 
-Tl ) >0©»^ -t©»iitt^-3U--^g^*3iS:t>ofc»#?LBI^ 

(C) Tl ^Ts gTu„ 

7. mmjKDtitmmm^ y^^m^^^m. ^B^m^^/m, */< 

8. If^^flixio' &>±(D7.y{te-V7 ! >XmGftbs TIB 
1 0 : 9 0~6 0 : 4 0©liJfeffl^T, TIE (C) ©^jKtt^-aU 
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(b) i o~6 om&%<Dmsfoo&n<vM&<D-7?{kv-vy £ >mm£ft<Dm 
5 fitz.m(Dwmw&Th^tox, ts =i o o c czm&\zs c cr$mv7ny h 

£fTo/cB#i^ - (TL s , 6 -TLs ) / { (Ts +5t:) -Ts } 
TL stS HTs +510^*3 ItSTL, TLs ttTs (il&ttSTL) ri^;*;£ft 
S^fiSTs max \Z.2. S^zf?* LtzUg. (Ts max + 2. 5X1) ^Tu 

10 «7h^tTofcH#(C (P s + S -Ps) / { (Ts +5*0 -Ts } (r^T\ 
P s + 6 teTs +5 < C{d*5l-tSP, Ps liTs {Cjol-tSP) JJS**^4« 
T' s max id 2 . 5 X,*-fy7s LtcUg. (T* s max + 2 . 5t) ?:T1 t L 
fettle ±IE©7y^lf=y7 f ^mfi^O»^«Sfflrt^>^< H-o© 
*«<0*»flSTl &tfTu OjiSj#£GMrU (Tu -Tl ) >0<Z>:!§3\ *<D 

15 WKtt^- = *s a ^*5i«r o fc*MJft*HMCT£Mj£ ; 
(C) Tl gTs ^Tu 0 

9. IWWilXlO' &±#7yfcr~yrs'3Rfi£'frfc, TIE 
(B) T»j£l*Lfc>*-=i ^*»tt>ofe»^?U^^iB*»SI|itt7 
y^^y^^fi^lCffi^ttO^BTffittWllgt^^tS:, 10:90- 

20 60 : 40(ommitxm^x s Lfrb&yyikv-v^yxM&ftkztiizn® 
-rm^mmmmo^mK my y<t*~ v ^y^m^wtmm^m^mmtm 
mmtfrbft zmm\z*i ueo mm%&Txh <o s my ?<t v t^ms 

ft : Znkftt$i-Z>m"lM&ffim== 4 0 : 6 0~9 0 : 1 0©tittO^(OT 
X\ TIE (C) 0^^fc^-3W-5/3y#5t^wrtg*»»iWTs 

f&te#*Mti>LLtz& > TIEiv) , v) Rt>vi) a»fefc38**feStfiifcvvr;K 
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vi) n%&mfr*m^x®MRxf7 wbt*- v ? y%m&mzft®-fzw t *im& 
(b) i o~6 omm%<D&mft<D&n<nMmomm¥-%ift : f-&i x i o s & 

o 9 c%&&\z.5x:rmx7 , v v hzn^tcmz, - (tl s<5 -tl s )/ 

{ (Ts +51C) -Ts } (d^T, TL st5 |iTs + 5X}{Z.3o\f&T L, T 
Ls HTslujoltSTL) ;«*£&£^?M&Ts max £2. St&y^L 
(Ts max +2. 5<t) $:Tu t U ^fCTs 9, fftMfc 

*<Z>BgO£aj£P££oTl5]^:/n y h5rfTofc^{c: (P s . s -Ps ) / 

{ (Ts +5t) -Ts } (^CT\ P s + 5 f*Ts +5 t C(Cl*5lt5P, Ps « 
Ts |d*J^5P) &%XkteZ>T' s max (C2. 5 tfc:/^ * LfcSS 

(T' s max +2. 5lC) &T1 ttfciti-, ±I5<Z)7 yflj f - V f^ll 

U (Tu -Tl ) >0©I^ i^3^fl|3t?rt>o^ 
(C) Tl ^Ts ^Tu 0 

io. (b> x^mir^<-^y-^Bymm^%^tz^iim^wm 
m*. ytfr&^T/vm, g^mm^xT/m, -t^yy^^T-^m, t*j 
^ym^^/^ms bv bm^^T/^m, yy^xT^mRxf^bymfr 

(d) xmm^z¥mmtm*nffi&mmztiz®mt*. 1 0 : 90-60 : 

4 0<DmmitX\ Ewe, »BjfeT*«>e>iifc«Oj{affl*J;Ot>i o < C£A±i«v> 
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ft&B&Ltz&. tie vii) % viii) Rmx) i>*bt£&m>fi>mt£titt^-rti 

viii) »SSESrlfe*i-Sa&^S#3ae^^5 1 0 0%UTlzt£Z>£ 0\ZMW*'fi<o 

ix) »»^4^Kfl:s:fflv^T^sa*l»*Lfc^lc3i#«^es^s i o o %wtk 

(D) io~60 fi*%©ISBIrtoffiSr©»ft©7 yit V- y x>mS^^%^r 
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